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{4 IMPROVEMENTS IN OR RELATING TO CHEMICAL
MPOUNDS HAVING JUVENILE HORMONE ACTIVITY

(71)  We, A/S CHEMINOVA, a company organized under the laws of Den-
mark, of 7620 Lentvig, Denmark, do hereby declare the invention, for which we pray
ﬁna;meutnmybcgmnmdmm,nndﬂnmeﬂmdhywhkhkiswbaperformnd,m
bepamgﬂgﬂydqs:n’bedinhndbyth_cfoﬂowingmmt:—

muulofinwax,mdwakyl,wrpenoidandoleﬁMCOﬁmethm'ofmeagyt,pyﬁdy!
. and aliphatic aldehydes and ketones, , :
Some compounds exhibir high juvenile hormone activity when applied topically
10 dmhxsacgsﬁmnhﬁngitkdcvdopmunaﬂdpmﬁngformnﬁouofmaﬂymm‘ 10
adults. Compounds exhibiting this activity may be envisaged as potential insecticides .
- of thie third generation, '

mmeovu,cxhx‘hithx@_sterﬂxmgpmpuuqs.ncwmpomdamch o prepare and
15 possesshighaactivityfoxsomeixmﬁnnmxnyknmmﬁpounaamp ) 15
nemdwmpomsofmcprmtinvnﬁonmoﬁméthmmpmwdbythe
following general formula (1) o o
(1)-
in which the
20 4:  hydrogen or an alkyl group or an alkoxy group, , 20
B: ahydrogen atom, o1, - . .
4B: when taken together, a further single bond between the adjacent carbon atoms,
OF an oxygen atom,
C: a hydrogen atom, .
L) D: ahydrogen atom, or, . 25
CD: WMMmgedxu,ahmhusinglebundbetwemﬁeadjmtmxbmamms, .
#:  zero or omg, _
”: zuoorolnr, )
R, amethyl or ethyl group, .
30 Rs: 8 methyl or ethiyl group, . 30
- Ry ah 801, or an alkyl group with from 1 1o 6 carbon atoms,
R on a hydroxy group, a hydroxyalkyl group (e.g. —CH,OH or
, —C;H,0 ),anaﬂmygxoup,analkoxyalkyl%(e.-—m,—()—cm),
a carboxy group, a group (eg. OH), a carbalkoxy
35 mupi.e.,—-d)ORwhexeRisana]ky!gmup,a group (e.g. 35

—CH,COOR, where R is an alkyl group) a mono-, di- or tri-halogenalkyl
group, nnqnl}nide group, a SA-mag‘iene&oxyphenyi group, ar the group
with the general formula (II)

[Price 33p)
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whercin Z is CH or a nitrogen atom, p is 0 to 3, and X is hydrogen or a sub-
stinzent such as, for example, NO,, halogen, OH, CF,, an alkyl group or an
a&algnxygrmxp,whichsubsﬁMtX,whmpisZorSmaybethcmmeor
ifferent.

In all the above definitions, the alkyl, and alkoxy groups preferably
each contain from 1 to 6 carbon atoms. The is said groups, including the haloalkyl
andalkoxyp-;'l"oups,ma bemaigbtorll:r::;cdhed.Asmmplumaybemmﬁoneghmlemyg
ethyl, i-propyl, t-butyl, penty bexyl Preference is given to methyl an
ethyl. g:fem:d ocompounds of the present jnvemtion are compounds of the general
formula (T), in which the symbols represents,

A: hydrogen or am alkyl group or an alkoxy group with 1 to 2 carbon atoms
B: a hydrogen atom, or,

C: 2 hydrogen atom,

D: ahydrogen atom, or, )

CD: when taken together, a further single bond between the adjaceat carbon atoms,

: 2ero Or One,

Zero or one,

& methyl or ethyl group,

: a:tcthylurcthylgrmp,

a hydrogen atom,

: a carbalkoxy group (—COOR, where R is an alkyl group with from 1 to 6 carbon
amns),,am:ba&knxyn.lkylgmup(c.g.,—CH,COOR,yhaeRisana!kyl
group with from 1 to 6 carbon awms), a 3,4-methylenedioxyphenyl group, or
2 group with the general formula II, wherein Z is CH or a nitrogen atom, p
is zero or uns, and X is CH,, when p is one.

Another range of compounds are compounds of the generel formula I, in

which the symbols have the following meanings: -

)

progd

* A: o hydrogen atom, :

B: & hydrogen atom,
C: a hydrogen atom, and _—
D: a hydrogen atom, or
CD: when taken mgether, a further single band between the adjaceut carbon atoms,
n: zero OF one, A
m: ZErO Or one, :
R,: a methyl or ethyl group,
ﬁ,: a methyl or ethyl group,
,: & hydrogen atom, R
R,: carhalkoxy p, a carbalkoxyalkyl group, a 3,4-metbylenedioxyphenyl group, or
agmupgh!:tv!ingd:egenaalfonnula (1) wherein Z is CH or a nitrogea atom,
P i5 zero or one, and X is CH,, when p is one. '
The compounds of the general formula (I) may be prepared, for example, by the
following processes: -
a) By etherformation (O-alkylstion) between 2 compound of the general formula
av),

base
B [r% : e
A 4 Hal + HON=C
B D ] \
R,
(1I) ‘ awv

wherein A, B, G, D, n, m, R,, R;, Ry, and R, have the same meaning as mentioned
is chlorine, bromine or iodine.
b) By epoxydation of a compound of the general formula (IIT b) w form a compound
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of the general formula (IIT bb), followed by an etherformation acconding to process a)
to form a compound of the general farmula (1 b)

R Ry epoxydation R+ fs
Hal g Hal
® it

(III b) (III bb)

| e ® OB e
(LI bb) + 41V) —» oMo
. m

(Ib)

lation of a o of the formoula (11T b) to form a compound
o) e e it o of th gl frmle (1)1 frm 8 cumponnd
to form a compound of the general formula (I c)

Hg(2)-sake 2, &
1
quvy 'AROH M"“
2 NaOH,NaBH, 4

&

(I ©)
Ry R
. base . R
(I <) + (IV) —» M"’N&
ke
)

wherein R, is an alkyl group with from 1 to 6 carbon atoms,
f Vmiadu;’in.thwemainpmcessesduewudnﬁmindwsmrﬁngmwdﬂmy
" .

d) P:oma),whmABmkmmgedxetmpmasinglebond,CDukmmgaher
Trepresent a single bond, n is one and m is one. .
e) Processa),whmABmkcntogetherxepmantasinglebund,Cishydmgm,Dis
P}‘mk)“:ﬁdfnh&mm single bond and m i

a represent a m is zero.
8 messa)’,whml\Bmkmtugexherrepmcntaﬁngl_ebond,niszemmdmism
one.
i) Processb when C is hydrogen, D is hydrogen, n is one and m is one.
ig Procmbg:whmmism )
{‘)) m%”méiﬁwmi’m single bond, nd m is

< together represent a si n is one and m §sone.
m) Pmceasc,),wheuCishydmgu;Dishydmgm.nisoneandmisone.
ng Process c¢), when m is zero, :
o Pmcessm c),wl:u.:nnix;zemsmdmisout:t.mv"wl of formrula (ITT) and

reaction according to process a 8 compound a
componnd of formula (IV) ispmfmbly)perfmmed in the presence of a base and in an
organic solvent, especially potassium hydroxide or sodium hydride in dimethyiform-

The oximethers of formula (I) can, for example, be prepared according to this
pzomﬁumﬁecﬂoﬁde,bmm{deoriodideofﬂ:eoompoundoffomnla(m)by
reacting it with a 10%, molar excess of the appropriate oxime of formula (IV) and
KOH in dimethylformamide. The reaction mixture is stirred for 31020
at a temperature between 20 and 60°C, then dituied with water and extracted
withethylether.Tbeorganicmaiswaﬂwdwid:aIO%KOHsduﬁonandﬁmﬂy
washcdwx’thwater.'IhemmctisthmdriedovaanhydstNa,SO.,andmesolven
ismnvedinvamo.Thexemldngaudcoxinmha-ispmiﬁedbyeolmnchmma-
mgmphyonsﬂimgiusingabeme/ethylammmmixuneingmdumtduﬁm

Process b), when C D taken together represent a single bond, n is one and m is -
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The purity can be esmblished to- 9% by ‘GLC and combined spectrometric

The epoxydation process according to b) is preferably performed with m-~chloro-
perbenzoic acid as the epoxidation agent.

The compounds of formula (III b) can, for example, be epoxidized by reaction
with m-chloroperbenzoic acid in methylenechloride at 0 to 5°C for two hours. A 10%,
molar excess of the peracid is used. After the epoxidation is completed, the reaction
mixtore is into an ice-cold 10%, aqueous NaHCO, solution and is shaken
thoroughly. organic layer is then washed with water, dried over anhydrous Na,SO,,
and the solvent is removed in vacuo.

ide of formula (IIT bb) thus formed is reacted with an oxime _

The epoxy
of formmla (IV) according to process a) as described above, to form a compound of
the general formula (I b).

~In process C), the terminal alkoxylated compomnds of the general formula (I ¢)
can be prepared by the oxymercuration procedure of Brown, H.C_ et al.: (J.A.C.S, 91,

5646’1‘(111369))' . . .
alkenes of formula (III b) are, for example, treated with mercuric acetate in
the appropriate alcohol i.e. the alcohol of formula R,OH, resulting in the desired alkoxy
group in the end product, and the resulting oxymercuric intermediate is reduced by
adding a solntion of NaBH, in aqueous NaQH. The mixmre is stirred for two hours,
until the mercury has coagulated and settled. The reaction preduct is exmacted with
n-hexane, the extract washed with water, dried over anhydrous Na,SO,, and the solvent
removed in vacuo. The resulting alkoxylated halogenides of formula (III c) are reacted
with aximes of the general formula (1V) according tw process a) to form the terminal
compounds of the general formula (I ¢).

The starting materials, oximes of the general formula (IV), may be made by
m methods from the appropriate carbonyl compounds and hydroxylamine hydro-

The starting materials, halogenides of formula (TXY b), can, when n=m=1, be
either geranylbromide or -chloride, or citronellylbromide or ~chloride The halogenides
of formmla (III b) with shortened chain-length, eg. n=mw=0or n=0 and m=1, are
made according to the reaction schemes below. .

‘The Marc Julia synthesis,

(Bull Soc. Chem. France, 1072, (1960))

o _— R ]
)l\d_—)‘ﬁ /jN.H.E‘; /K/\/B"

R = methy] or ethyl.
(Belg. patent No. 725 576)

R a;am/ulu'k ma
> b e MR o P
R

R=methyl or ' .
or, according to Germann patent No. 1 117 107
R R
WL
A A~
R=methyl or '
Anchanieﬁytmcturesareconﬁrmadbyacombhadonofinﬁ-amdandnudear

magnetic resonance (IR and NMR) data.

In accordance with the t invention, there is provided a method for the con-
trol of insects, which comp: contacting the insecws, or their eggs or larvee, with a
compound selected from those of formula (I) in an amount effective to inbibit the metra-
morphosis of said insect or 0 act as sterilizing or ovicidal agent.

Said compound have found 1o act on species of different orders all over the class
of insects, viz. Coleoptera (beetles, weevils), Lepidopters (buiterflies, moths), Hemip-
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tera (bugs,_plant lice, scales), Orthoptera (grass boppers), Dictyoptera (roaches), and
Diptera (flies, mosquiwes), .

A ,ﬁ:chvmﬁmalsomdudesam?osmmmq@inlqgapumpomdof
the general formula (I) and a suitable carrier, w ehoompomponxs suitable for the
control of insect pests. To achieve a uniform distribution or application, it is adventage-

out to employ a On COmPrising an inert carricr and, as the essential active
i a of the general formmla (I). .
forthecontrolofhuectslnawmdanu:withﬂlepresmtmvenﬁonls

to apply the composition comprising an inert carrier and a und of formula (I
mthelmofinmhfmdon,mchumdwplmrlifeonmmﬁmm
composition can be either solid or Hquid, L : .
Sdidmmposidonfnrm&nginmcanbcprcparedbyinwxpmﬁygth;acuye
mgredim:withminutmrdamchasﬁndydividedmlc,sﬂimpymphylkm,dammnc
orda_orgmmnlarinen‘carﬂas,suchasthcvamicuﬁws. ’
carriers, such as acetone, lene, peanut oil, cotwon-seed: oil, sesame and other vege-
table oils and mim}oﬂsxywnvmﬁonally employed as carriers in insecticidal formula-
tion for application by spraying, ions conmaining the active-ingredieat can elso be
used. .

Othe:ingmdimmnbepumth:theemnpoaidonofthep:umtinmdmmgid
inthee&ecﬁveapplimﬁonofthcmﬁveingmdicnt,smhaswetﬁngam dispersing
4gents, insect attractants and the like,

Theconomtrationofactiveingredimtofammpoundofformnh I in the compo-
siﬁonmnvarydepmdingon & vanety of factors, such as the specific insect involved,
thedepm ofmsectﬁ:femﬁm,d:cloumofinmhfmﬂon,envimnmemmdmthr
cmdiumandﬁofappﬁmﬁmdeﬁccumd. : '

Generally, compositionwillcnnminhsstban%%bywdghtofth:acﬁve
ingredimtandnmfmqumﬂylessthanlo%byweighr. .

The compounds of formula (I) are useful insect control agents by virtue of their
abilityminhibitdmmetamorphomofmidinsecnmeapmsxion“to the mets-
mphodsofwdinsea”asusedhe:ﬁn,md-intheappmdiﬁgchim,isusedmdeg-
cribe the direce effect of the compounds of fornmla (1) es well as the indirect insecti-

cidal;%:mofmid formula (I) inhibit metamarphosis of
a ] it s of verious insect species at
diﬁmtﬂngea,mﬂﬁhghmviaﬂchmndiammpmdingmthedmc'of%
cation, the componnds of formula (X) show ovicidal, larvicidal or pupicidal effect. !
amgbgwmmmﬁmhhmmmmmmmm
The i cxampbsmpmmdmillusuamthepuminvmﬁm.

Example 1.
Btherformation. '
Pmparationofbenzﬂdoﬁmn—o—gmanylether.
(85%%) 0 500 k. coonSig o, o) benzldonime i 344 g5 e KOH
%) in ormamide is stirred for 30 min. gereny]
isaddedandmemcﬁonmixnmissdrtedomni ta%SO—GO"&ZOOml.

water is added to the reaction mixtngc,whid:is then ted with ether. After

was 38,2 g of crude oximether, which wes purified on silica gel es described bolom,
Example 2,

mp*™: 1,5202.

Bpoxidation.
Prepamdonofbenznldoxhne-o-epoxygmylether.

Toastixred,chiﬂedmluﬁon(0°(3) of3,4g.gmnylchloridein100ml.meﬂzyleue-
chloride is cautiously added 4,5 g (0,022 mol) 85%, m-chloroperbenznic acid in 30 mL
methylmechloﬁdgﬂemactionmimmissﬁnedmmim-baﬂ:forzhmus,lo%
aqumusNaH(D.soluﬁonisaddedendthemixmshakmdmmughly.Theaquwus
layuisexuacwdmthmeﬁiylmechlnddeandthecombinedmmmpomtedh
vacuo, The residue is dissolved in ether, washedtwicewi_th_ll}% NaHCO, solution and
hallytwicewid:wam.'l‘hecthualmctiadrkd’om N2,50, and
evaporated in vacuo. 1,9 g. (0,01 mol) of crude 6,7-epoxygeranyichloride thus obtained
is reacted with 1,2 g 0,01 mol) benzalduxinwinlOml.DMFindwpreseuceofD,?g
KOH, according o etherformation described above. For the actual oximether was
fomnd, ny*: 1,5255. '

'dcomposiﬁonscanbepreparedbymﬁdngd:eacﬁvemm with inert-
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Exzmple 3.
Alkoxyls '

ton.
ion of benzaldoxime-O-(7-ethoxy-geranyl )-ether.
3,4 g geranylchloride (0,02 mol) is added to a vigorously stirred suspension of

6,4 g. mercuric acetate in 30 ml. of 99%, cthanol at 0°C. Oge hour after the addition of
. the diene, the ial i

intermediate s reduced by adding 20 ml 0,5 M NaBH, in
3 M NeOH. The mixture is allowed to stir for two hours, until the mercury has coagu-
hmdandsenledlhznmepmductismacdwm:n-hcmne,washedwnhwamrmﬁl
peutral, dried over N2.SO, and the solvent is removed in vacuo. 1,1 g. (0,005 mol) of
crude 7-ethoxy- chloride thus obtained is reacted with 0,6 g. (0,005 mole) beaz-
aldoxime in 5 ml. D inﬂxepmseneeofOJSg.KOH,mrdmgtothectherforma-
tion described above. For the actusl oxime ether was found, np™: 1,5225.

. Example 4. .
Chroma

tography. ) .
10 g crude benzaldoxime-O-gerenylether is purified by column chromatography
onsﬂimgd(O,Z—O.Sm%.ThccolmmisﬁHedﬁchSﬂg.silimgdandabmmc/
cthylacetate nixtare (4/1 yvnlume).Theduﬁonissmtmdwithaa‘f/lmimneof
benzene fethylacetate (200 ml), and then gradually increasing the concentration of
ethylacetate during the elution: 3/1 (200 mL), 7/3 (400 ml.&,;/z (300 ml.) and
finally 1/1 (200 ml.). The same procedure was applied t all o compounds.

Example 5.

The active ingredient prepared according to- Example 1 can be formulated in the
followmgway' »

“Formulation, .

When poured into water, an emulsion is immediately formed, which shortly after
is transformed into a true solution. Further dilution into any desired concentration can
be performed. ,

The water based solution is ready for spraying-

. In @ similar manner to that used i the examples given above, the following com-
pounds were also prepared, .
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Comp. No.

TABLE 1

Formula apd name

Benzaldoxime-O-geranyl ather.

/l\/\/k/\o/"\@

Bcnzaldoxime-o-s,%pzopaxygeranyl ether,

)p/\/'\/\

Benzaldoxime-O-U-ethmy—gcrauyl)-e ther.
/k/\/L\/\ (- 74
o

Benzaldoxiun-O-(B-ethyH-methy 1-2,6-
nopadiene-1-yf)-ether.

Piperonaloxime-O-gerany! ether.

:>

P-Tolualdoxime-O-gerany| ether.

3'-Pyridinenlduxime-0-gemnyl ether,

Bcnzaldoxime-o-citronel[yl ether. .

/k;vk/\o)\@

1,5255

1,5225

1,519

1,512

1,5233

1,5350

1,5206
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TABLE 1 (Continued)

Comp. No. Formula and name nlz)4
9 Piperonaloxime-0-{3-methyl-2-pentene- 1,5596
1-yl-ether,
10 Benzaldoxime-0-(3-methyl-2-pentene- 1,5363
1-yl-)-ether. : .
)v\oz"\@
- Piperonaloxime-0-(4-methyl-3-hexene- 1,5500
1-yl-ether.
o O
12 Benzaldoxime-0-{d-methyl-3-hexene- 1,5303
1-yl)-cther.
13 Glycollica ldouimc-b—gemnyl ether. 1,4905°
- WD/N\/\OH
14 Glyaxylic acid ethylester aldoxime-0- 1,4682
. geranyl ether
w\)o\o/\
15 Glyoxylic acid ctbylester aldoxime-O- 1,4706

(epoxygeranyl)-ether.
]

/b/\/k/\y"\)\o,\
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TABLE 1 (Continued)

Comp. No. Formula end name ’ n%“
16 Glyoaxylic acid othylester aldoxime-O- 1.4702
(7-ethoxy-geranyl)-ether
: o
17 Glyoxylic acid ethylester aldoxime-O- 1,473

citroneliyl ether
- [
/k/\/K/\o/"\)\o/\

18 " Glyoxylio acid ethylester aldoxime-O- 1,472
Omthoxy-cit:onellyl)-ether )

19 Glyoxylic acid ethylester aldoxime-O- 1,4453
(3,7-dimethyl-octyl)-ether

/‘\/\)\/\O/"\jko/\

mthcabdommofo,SmZhoumold'pupaeofd:emidspedmen,asasoluﬂminacemnc. 5

Thepupagam'heldatn°0and‘70%RH,ecdysis occuring 5 10 7 days later. The

degneofmm'bxﬁonofadnuchmmmisr&medmmarbiunryscale,ammphdogi&

ally pexfect.adultgivmthcdnmcmro%,apctfectseoond 100%,. )

: Gdlena_th: test is performed on recendy eggs of Galleria mellonella

byounmcththnmp{egmted padn.'l’hedamgiveninmblez,mtheamom 10

necessary fo;sx;r;;vc:mng eclosion of 50%, of the eggs, The amount (IC—50 eclos.) is

given in mg. ,
Culex test: 'I'hccompolmdsweretmodonmamrelameofCulexpipimThe

mmuauonmcessarympmducealossofso% of the test animals is given in table 2,

(IC—50 eclos.) in ppm. 15
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TABLE 2
Tenebrio test Galleria test Culex test
ID—50 morph. IC-50 eclos. IC—-50 eclos.
Comp. No. p8-"pupa mg/65 cm® ppm
1 0,05 >10 1,0
2 >0,1° - : -
3 1,0 ' 10 10
4 0,01 - -
: 5 3100 10 1.0
6 S0 1,0 10
7 10 - -
8 >100 10 <10
9 10 10 0,02
10 >100 ' 1,0 1,0
11 >100 5 0,5
12 >100 1,0 . <10
13 50 - 10
14 1 - 1,0
15 1 - 1,0
16 1 1 1,0
17 - 1,0 -
18 - 1.0 -
" Al compounds made and tested are mixtures of jsomers.
WHAT WE CLAIM IS:—
1. A novel chemical compound corresponding to the general formmila 1
I
5 5
. oo o i o sy ot
gB amﬁm mgeﬂxer, 2 forther single bond between the adjacent carbon atoms, or -
10 an oxygen atom, 10

C: a hydrogen atom, and
D: ahydrogen atom, or
CD: when taken together, a further single bond between the the adjacent carbon atoms,
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DRPPY N

A:
B

C:

ZETO Qr one,
Z€ro oy

one,
a methyl or ethyl group,

a methy] or ethyl group,
a

hydmgenatom,orannlkylgmuphavingfromlto6mbonamms,
Au alkyl group, (a hydroxy group, a hydroxyalkyl group, an alkoxy group, an
lgmup,acarboxygmup,a_ alkyl group, a carbalkoxzy group,
a carbalkoxyalkyl group, e mono-, di- or tri-halogenalkyl group, an amide
};mup, an3,4-m:thylenedioxyphmyl group, or a group having the general
ormula

I
Xp
z

whcminZisCHoraniuogcnatom,pisOm3,andXisa dm atom
gﬁat Ieast one substituent which, when pis 2 or 3, may bl::ydxegzmg or
erent,

Z.Anwdcheuﬁulwmpmmdmpondingmthegmualfmuhl

in which the symbols bave the following meanings:

an alkyl or alkexy group, and

a hydro '
AB: whmmkmmgethet,afurdmsinglebondbetweentheadimcarbonamms,or

a

gen atom, or

.. 2D oXygen atom,
hydrogen atom, and

D:  ahydrogen atom, or C

CD: when taken together, a further single bond between the adjacent carbon atoms,
n; is zero or one,

m: i3 zeyo or

R,: a methyl or ethy! group,

Ry
R]:
R;:

& methyl or ethyl group, '
4 hydro atom, or an alkyl group having from 1 to 6 carbon atoms,

an group, a hydroxy group, a hydroxyalkyl group, en alkoxy group, en

group, a carboxy group, a 1 group, a carbalkoxy
acarbalkaxyglkylmup,amono-:di-orul-hnlo k group, an amide
group, a 3,4-methylenedi group,

or a group having the geaeral formula IT.

3,

Acgomdasdamed'indaﬁﬁlordaﬁhZhwhicﬁtﬁesymboerepmm

any of the following atoms or groups NO. halogen, OH, CF,, alkyl and alkoxy.
4. A compound as claimed fn claim 1 or 2 or 3, in which any of the

: groups alkyl,
halogenaﬂ:yloralkoxyrepmmdbyﬂmsymboisA,R,anchonmInsfm1t96

carbon atomns,
5.Acompomdnsdaimdinclaimlordaim2,inwhichahydroxynlkylgmup
represented by R, is any of the groups —CH,OH and —C,H,0H, an alkoxyalkyl group

represented by R, is the gronp ~CHy~0—CH,, a

1 group represented by

R,isthegmup—C!'I,COOH,andamrbalknxyormrbalkoxyalk group represented

havi

C:
D;
CD:

yi
byR,isanyofﬂ:egmups'-—&OORand-—CH,OOOR,whereinRisanalkylgmup

1 © 6 carbon atoms.

.Anovclcompmmdcorrespondingtoﬁegenemlfomnﬂalindaiml in which
the.symbols have the followin, Lmeanmgs : ’

4:  an alkyl or alkoxy group ving 1 or 2 carbon atoms, and

B8: ahydroben atom, or

a
a

A4B: when taken together, a further single bond between the adjacent carbon atoms, or

an oxygen atom,

hydrogen atom, and

hvd or .
whenmgenmgether,afurﬂmshglebondbetweentheadjamtcubonamm&
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n: zero or ane
m:  2ero OF ODe,
R,: a methyl or ethyl group,
R a methyl or etby group,
R.: group, a mrbalkoxyalkyl gmup, a 3,4-methylenedioxyphenyl group,

or a group having the general formula II , wherein Z is CH or a nitrogen
amm,pmmoorone,anansCH,,whenpxsone.
7. Anovdcompoundoonespondingmthegznemlfomulalmdaiml in which
thcsymbolshaveﬂ:efollowmgmmngs
: a hydrogen atom, .
atom,

: & hydrogen atom, or
CD: when taken together, a further smgk bond between the adjacent carbon atoms,

R,: amethyl or ethyl group,
R,: 1 methyl or ethy} group,
R,: a hydrogen atom,
R,: a carbalkoxy gmlg 1 a 3,4-methylenedioxyphenyl group, or &
: group baving cgmztalformulnH,whmszCHoramuogenamm,p
nszemorone,anansCHa,whmplson
kS A componnd according to claim 1 or claim 2, which is benzaldoxime-O-geranyl

yl ether.
10. A compound according w daim 1 or claim 2, which is benzaldoxime-O-(7-

cﬁxoxy—gmnyl)-ethu
awoxdingmdam 1 or claim 2, which is benzaldoxime-O-(3-

. e:hyl-'f-mcdlyl-z 6-nopadienc-1-y1)-ether.

lz.Acompomdaccotding to claim 1 or claim 2, which is piperonaloxime-O-
13.Acbmpoundmrdingmdaim1ordaimz,wmdnsp.mmammme-o-

14. A compound according to claim 1 or claim 2, which is 3-pyridinealdoxime-O-
geranyl ether.
ellyli‘h%rocnnpoun(lwx:ordmgmc:lmm 1 or claim 2, which is benzaldoxime-O-citro-
n
16. A compound according to daim 1 or claim 2, which is piperonalozime-O-(3-
yl-z-penteno-l-yl)-etha
A compound acco rdmgtodn!mlordaimz,whicbisbmldm_ime-O-(S-
methyl-z-pentcnc-l-yl)-ethzr .
18. A compound according to claim 1 or claim 2, which ispipaonaloxime-O-(li-
mcthyi-S-haerw—l-yl -ether.
9. A accordhgmclannlorclam?,whidnsbmulduxﬁne-OG-
methyl 3-hcxene-yl)-ether
20. A compound acco rdmgtoda:mlordalmzwhlchmglycoﬂxmldoxm-o-
geranyl ether,
21. A compound according to claim 1 or claim 2, which is glyoxylic acid ethylester
aldoxime-O-geranyl ether. .
22. A compound according to claim 1 or claim 2, which is glyexylic acid ethylester
aldonme—o-(epoxyguanyl)-ethu
A compound nncordmg to claim 1 or daim 2, which is glyoxylic acid ethylester
aldonme—O-(7-ethoxy-mnyl)
ngmda.nn 1 ordaixnz,wluch is glyoxylic acid ethylester
aldox:me-o-cmnnellyl cdnr

25. A compound & wo:dmgmdmmlordamz,wh:chwglyuxylicacxdedlylm
aldoxime-O-(7-methoxy

ZﬁAmmpomdamotdingt);l)dmmlurdannZ,wmchisglyuxyhcmdcdrylﬁm_

aldoxime-O-(3,7-dimethyl-octyl)-ether.
- 21, Aprmofpreparmgachunmlwmpoundofmegenemlfomulnlas
defined in claim 1, in which

8) acompoundofthegmcmlfonnulalll

9. A compound according to claim 1, or dlaim 2 which is benzaldoxime-0-6,7-.
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N Ic
@) ey

Ry

inwhichformulnC,D,n,m,R,, Ra R, andHalhavemeabovemeaumg,r ing, and

isnnalkylgrmxphnvhgfmmlmGRc:a’rbo’;atlnm R
Zs.gfpnb?;s::dC!ﬁmdhdaimﬂa),hwhigbmerwcﬁmhpuformdhdw

presence of a in an c tassh sodium
et argani solvent, preferably potassium hydroxide or

13 1,419,080 13
e R m
wal
Aa D m
is reacted with a compound of the formula IV -
/Ra
HON=C
N\
R,
preferably in the presence of & base, in which formulae A, B, G, D, n, m, R,, Ry, R, and
5 R, have the same meaning as indicated in claim 1, and Hal is 2 halogen gtom, preferably 5
a chlorine, bromine or iodine atom, or
b) s compound of the general formmula INIb
Re OIb
Hal
D m
isepoﬁdizedmfonnaeompmmdofmcgenaalfonnulnlnbb
Re Rz TIIbb
10 Hal 10
) b~
whichist!mmmdwidxaoompound' o:fpnualfonmlaw,accordingmpma
to form a compound of general formula Ib >
Ry Ry R, _ Ib
i o/u ‘
LN
;!5 ix;whic,hformnlseofc,d!lz,n,m,R.,&,Rq,n%,anngdhaved)eiabovemeaning,?r
¢) = compound general formula indicated above, is alkoxylated to form a
compound of the general formmla Ic _ : . 15
, N P Itlc
)\ Hat .
i, ®
whirhistﬁenmmedwithammpoundofgcnunlfonmﬂa!v,accotﬂingmpmou;'a),
“to form a compound of general forrula Ic '
Ry Rs
20

25
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29. A process as daimed in claim 27b), in which the epoxidation is carried out
with m-chloroperbenzoic acid as the epoxidation agent.

30. A process as claimed in dlaim 27c), in which the compound of formula ITIb is -

a mercuric salt in an alcahol of formula R,OH, wherein R, has the mean-
S ing stated in claim 27c), and the resulting oxymercuric intermediate product is reduced
10 form the compound of formula Ilc.
31, A process 88 claimed in claim 30, in which the reduction of the oxymercuric
intermediate is performed by means of NaBH, in aqueous sodium hydroxide.

32. A process of preparing a ¢hemical compound of general formula I as defined

10 in claim 1, substantially as described, with special reference to the Examples 1 to 3 and
to the variation stated on 6—7.

33. A composition for the contral of insects, which comprises a compound of the
general formula I, as defined in any of the claims 1 to 6 wgether with a carrier for said
compound. :

15 34. A composition according to clsim 33, which as en active ingredient contains a
) compound as stated in any of the claims 8 o 26, ;

35. A composition for the control of insects, substantially as described, with special -

reference to Example 5.
36. A for the control of insects which comprises contacting insects, or their

20 eggs or larvae with a compositon as clajmed in any of the claims 33 to 35.

URQUHART-DYKES & LORD,
St Martin’s House, -
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London, -
and
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Merrion Way,
Leeds
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